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METHOD FOR FORMING LINE PATTERN
ARRAY, PHOTOMASK HAVING THE SAME
AND SEMICONDUCTOR DEVICE
FABRICATED THEREBY

CROSS-REFERENCES TO RELATED
APPLICATION

The priority of Korean application number 10-2007-
0062546, filed on 25 Jun. 2007, 1s hereby claimed and the

disclosure thereof 1s incorporated herein by reference in 1ts
entirety.

BACKGROUND OF THE INVENTION

The present invention relates to a semiconductor device,
and, more particularly, to a method of forming a line pattern
array, a photomask having the same and a semiconductor
device fabricated thereby.

In order to implement a semiconductor device having a
circuit pattern on a water, a microlithography process 1s per-
formed. The microlithography process includes a process of
forming a photomask through a mask pattern layout to be
implemented on a transparent substrate. The mask pattern 1s
transierred onto a photoresist layer deposited on the water by
an exposure process using the mask. In such a pattern trans-
ferring process, 1t can be difficult for a waler pattern formed
on the wafer, namely, a photoresist pattern, to have a line
width corresponding to a designed target critical dimension
(CD).

In case of a memory semiconductor device such as a
DRAM device or a NAND flash device, 1t has a cell area in
which memory cells are repetitively arranged. Line patterns,
which form conductive layers such as gate patterns of tran-
sistors 1n the cell area, are repetitively arranged with a con-
stant line width and spacing. Since the line patterns are
repeated at a substantially same pitch in the cell area, there are
several equal patterns around one line pattern.

However, 1n case of a line pattern arranged at an outermost
side, such an outermost line pattern may be adjacent to other
cell line patterns 1n one direction with the same width and
space, however, the line pattern may not be adjacent to such
the same line patterns or be adjacent to other cell line patterns
which have a substantially different line width and space in
the opposite direction. For example, a dummy line pattern,
which has a larger line width and a first space larger than a
second space of the cell line patterns, 1s arranged outside the
outermost line pattern. The dummy line pattern 1s introduced
to suppress an influence of the local etch loading effect on the
outermost line pattern 1n a selective etching process which 1s
performed after the pattern transierring process.

The outermost line pattern is partially influenced by the
dummy line pattern because an optical circumstance, for
example, the optical proximity effect (OPE) during an expo-
sure process, at the outermost line pattern 1s different from
that at other cell line patterns which are inside. Since the
outermost line pattern 1s transferred under such an optical
elfect, 1t 1s difficult to secure a CD of a waler pattern, for
example, a photoresist pattern, corresponding to a designed
target line width. Further, 1n case that it 1s necessary to secure
the line width of the outermost line pattern larger than that of
the inner line patterns, 1t 1s difficult to obtain such a wide
width of the outermost line pattern, and then the outermost
line pattern finally formed on the water may have a line width
smaller than the target line width because the line width of the
outermost line pattern formed on the waler does not get
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2

substantially larger although the layout of the outermost line
pattern 1s set to be a wide line width on a mask.

Considering an exposure contrast at the time of exposing
the outermost line pattern, the exposure contrast 1s substan-
tially intfluenced by a larger pitch of the dummy line pattern
arranged outside the outermost line pattern. Thus, 11 the line
width of the outermost line pattern 1s intentionally changed,
the exposure contrast according to the change of the line
width 1s limited. Therefore, a change of the line width of a
substantially formed water pattern according to the line width
change of the outermost line pattern i1s excessively limited.
Also, an excessive expansion of the line width of the outer-
most line pattern can cause an undesired bridge defect
between the outermost line pattern and the dummy pattern.
Further, since the pitch of the dummy line pattern arranged
outside the outermost line pattern 1s set considering an etch
loading effect, it 1s difficult to change the pitch of the dummy
line pattern arbitrarily. Thus, 1n a state that the change of the
pitch of the dummy line pattern 1s limited, the control of the
line width of the outermost line pattern 1s getting more difi-
cult 1n a cell line pattern array.

Nonetheless, considering an operation of an actual
memory device, 1t 1s required for the outermost cell line
pattern to have a line width larger than that of other 1nside cell
line patterns 1n order to suppress disturbance with the other
inside cell line patterns or improve a line resistance of the
outermost cell line pattern. Accordingly, a method of control-
ling the line width of the outermost cell line pattern which 1s
adjacent to the dummy line pattern of which pitch 1s limited,
that 1s, a method of making a wider line width of the outer-
most cell line pattern, 1s required.

SUMMARY OF THE INVENTION

Embodiments of the present invention are directed to prov-
ing a method of forming a line pattern array capable of con-
trolling a line width of an outermost line pattern with different
s1zes at the time of forming an array of line patterns and a
photomask having the same. In one embodiment of the
present mvention, a method of forming a line pattern array
comprises designing a layout which includes first continuous
line patterns arranged to have a first line width and a second
continuous line pattern arranged to have a second line width
larger than the first line width and positioned outside the first
continuous line patterns; changing the outermost pattern of
the first continuous line patterns, which 1s most closely adja-
cent to the second continuous line pattern, into a plurality of
dotted patterns, wherein the plurality of dotted patterns are
arranged 1n a line; and transferring the layout on a water with
inducing light scattering by the dotted patterns to form a line
pattern, which 1s different from the first continuous line pat-
terns 1 line width, dependent on the size of the dotted pat-
terns.

In another embodiment of the present invention, a method
of forming a line pattern array comprises forming a photo-
mask having a layout which includes first continuous line
patterns arranged to have a first line width and a first space on
a mask substrate, a second continuous line pattern arranged to
have a second line width and a second space larger than the
first line width and the first space of the first continuous line
patterns and positioned outside of the first continuous line
patterns, and a dotted line pattern in which a plurality of
dotted patterns are arranged 1n a line form between the first
continuous line patterns and the second continuous line pat-
tern; and patterning and transferring the layout on a water by
performing an exposure light process using the photomask,
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wherein the dotted line pattern forms on the water a third
continuous line pattern having a line width dependent on the
s1ze of the dotted patterns.

In still another embodiment of the present invention, a
semiconductor device comprises first line patterns formed by
transierring on a water a mask layout which has first continu-
ous line patterns to be arranged to have a first line width and
a first space; a second line pattern formed by transierring on
the water a mask layout which has a second continuous line
pattern to be arranged to have a second line width and a
second space larger than the first line width and the first space
ol the first continuous line patterns and positioned outside the
first continuous line patterns; and a third line pattern formed
by transferring on the wafer a dotted line pattern in which a
plurality of dotted patterns are arranged in a line formed
between the first continuous line patterns and the second
continuous line pattern, whereby the third line pattern has a
third line width, which 1s different from that of the first and
second line patterns and dependent on the size of the dotted
patterns.

In still another embodiment of the present invention, a
photomask comprises first continuous line patterns arranged
to have a first line width and a first space on a substrate; a
second continuous line pattern arranged to have a second line
width and a second space larger than the first line width and
the first space of the first continuous line patterns and posi-
tioned outside the first continuous line patterns; and a dotted
line pattern 1n which a plurality of dotted patterns are
arranged 1n a line form between the first continuous line
patterns and the second continuous line pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view 1llustrating a mask layout having dotted
line patterns according to an embodiment of the present
invention.

FI1G. 2 1s a graph of exposure light intensity versus position
at the time of an exposure using the mask of FIG. 1.

FI1G. 3 1s a view of amask layout of a reference line pattern
array to show an effect according to an embodiment of the
present invention.

FI1G. 4 1s a graph of exposure light intensity versus position
at the time of an exposure using the mask of FIG. 3.

FIGS. 3a to 5¢ are layouts 1llustrating an effect of a method
of forming a line pattern array according to an embodiment of
the present invention. and

FIGS. 6a to 6c are views showing simulation results of
patterns based on the layouts of FIGS. 54 to 5c.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Referring to FIG. 1, 1n a method of forming a line pattern
array according to an embodiment of the present invention, a
layout 100 of a mask pattern 1s formed on a transparent
substrate such as quartz. At this time, line patterns, for
example, cell patterns of a memory semiconductor device, are
repeatedly designed on the layout 100. First, a layout having
first continuous line patterns 110, which are arranged to have
an equal first line width and an equal first space 111, can be
designed. At the outer side of an array of the first continuous
line patterns 110, a dotted line pattern 120, which has a
plurality of dot patterns 121 arranged to make a line type, can
be designed. Also, a second continuous line pattern 130 1s
arranged to have a second line width and a second space 131,
which are respectively larger than the first line width and the
first space 111 of the first continuous line patterns 110, can be
designed at the outer side of the dotted line pattern 120. That
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4

1s, the dotted line pattern 120 1s formed between the first and
second continuous line patterns 110 and 130.

For example, the first continuous line patterns 110 of the
layout 100 can be designed to actually provide an array of first
gate patterns of cell transistors of a DRAM memory device on
a wafer. The dotted line pattern 120 1s designed to be adjacent
to the first gate patterns 1n order to make a second gate pattern
having a third line width which 1s larger than the first line
width. The second continuous line pattern 130 can be
designed to be positioned outside the second gate patterns 1n
order to form a dummy line pattern which suppresses an
inducement to a local etching loading effect which 1s caused
by the etching process aiter the formation of water patterns,
namely, photoresist patterns. Therefore, the second continu-
ous line pattern 130 can be designed to have a line width
larger than both the line width of the first continuous line
patterns 110 and the line width of the dot patterns 121 of the
dotted line pattern 120.

In case that the first continuous line patterns 110 are
designed to be exposed and transferred into the first gate
patterns having a target line width of approximately 60
nanometers on the water and etched, the third continuous line
patterns 130 are designed to have a line width of approxi-
mately 300 nanometers, substantially more than three or four
times larger than the first gate patterns. Meanwhile, 1n case of
a DRAM device, the dotted line pattern 120 1s transierred into
outermost cell gate patterns. In case of the outermost cell gate
patterns, they are formed to have a line width, for example,
approximately 10 to 20 nanometers larger than inner cell gate
patterns. The reason for making the line width of the outer-
most cell gate patterns larger 1s to suppress an occurrence of
an undesirable signal disturbance when a memory device
operates, and to improve resistance.

Meanwhile, the first continuous line patterns 110 of the
layout 100 of FIG. 1 are transferred into an array of the first
gate patterns of the cell transistors of a flash memory device.
In this embodiment, the dotted line pattern 120 can be
designed to be transferred into second line gate patterns of the
outer cell transistors, which are adjacent to the first gate
patterns on the water and have a third line width which 1s
larger than the first line wadth.

The second continuous line patterns 130 are designed to be
transierred into third line gate patterns of selection transis-
tors, which select cell transistors when the tflash memory
device operates. At this time, a size of the third gate patterns
of the second continuous line patterns 130 can be set to be a
relatively large size which 1s required for the selection tran-
sistors. The line width of the second line gate patterns, which
are adjacent to the third line gate patterns, 1s set to be rela-
tively larger than the line width of the first line gate patterns of
other inner cell transistors 1n order to suppress an occurrence
of an undesirable signal disturbance when the flash memory
device operates and to improve resistance.

The dotted line pattern 120 1s adjacent to the first continu-
ous line patterns 110 1n one direction and 1s adjacent to the
second continuous line patterns 130 1n the opposite direction.
Since a second line width and a second space 131 of the
second continuous line patterns 130 are set to be relatively
larger than the line width and the space of the first continuous
line patterns 110, a local optical proximity effect can atlect an
image of the dotted line pattern 120 at the time of an exposure
of the dotted line pattern 120 due to the relatively larger pitch
ol the second continuous line patterns 130. Also, since the dot
patterns 121 are repetitively arranged 1n the dotted line pat-
tern 120, a light scattering effect 1s induced by the dot patterns
121. The light scattering effect induces an offset to the local
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optical proximity effect because of the large pitch of the
second continuous line patterns 130.

Referring to FIG. 2, an exposure light intensity distribution
of the layout 100 of FIG. 1, 1n which the mask patterns are
formed on a substrate, 1s shown through a layout sitmulation
model of the water exposure process. The exposure light
intensity distribution in a vertical direction of the layout 100
of FIG. 1 1s shown as the graph of FIG. 2. In order to evaluate

aresult of the graph of FIG. 2, areference layout 300 1s shown
in FIG. 3.

The reference layout 300 may be correspondent to a line
pattern without having dotted line patterns. The reference
layout 300 includes a plurality of first continuous line patterns
310 of a first line width (CD) and space 311 and a second
continuous line pattern 330, which 1s disposed at the outer
side of the first continuous line patterns 310, and a second line
width and a space 331 of the second line pattern 330 are larger
than those of the first line patterns. Also, a third continuous
line pattern 320, which 1s included 1n the reference layout
300, has a line width which 1s correspondent to that of the
dotted line pattern 130 of FIG. 1. Referring to FIGS. 1 and 3,
the third continuous line pattern 320 of FIG. 3 may be a
modification of the dotted line pattern 120 having the plural-

ity of the dot patterns 121 of FIG. 1.

Referring to FI1G. 4, an exposure light intensity distribution
of the layout 300 of FIG. 3, 1n which the mask patterns are
formed on a substrate, 1s shown as a layout simulation result
ol the waler exposure process. Referring to FIGS. 2 and 4, an
exposure light intensity related to the space 131 of FIG. 2 1s
relatively lower, compared with a corresponding exposure
light intensity related to the space 331 of FIG. 4. Also, as
shown 1n the results of FIGS. 2 and 4, a contrast of the dotted
line pattern 120 of FIG. 2 1s relatively lower than that of the
third continuous line patterns 320 of FIG. 4. Further, an
inclination of the exposure light intensity related to the space
131 of FIG. 2 1s measured as relatively mitigated, compared
with an inclination of the exposure light intensity related to

the space 331 of FIG. 4.

In case that the inclination of the light intensity in FIG. 2 1s
mitigated, a size of the line width of a photoresist pattern,
actually exposed and formed on a wafer, may be changed
more directly by the change of the line width of the dotted line
pattern 120. Therefore, the intensity and contrast of the expo-
sure light, induced around the dotted line pattern 120, can be
controlled depending on the size of the line width of the
dotted line pattern 120, particularly the size of the dot patterns
121, according to one embodiment of the present invention.

Referring to FIGS. 3a to 6¢, simulation results of an expo-
sure for layouts 501, 503 and 5035, which are respectively
shown 1n FIGS. 54 to 5¢, are shown as layouts of FIGS. 64 to
6¢. The results show an eflect that a size of the photoresist
pattern actually formed on the water 1s controllable by an
introduction of the dotted line pattern (reference numeral 120
of FIG. 1). The layout 501 of FIG. 31 1s a reference layout,
including first continuous line patterns 510, a dotted line
pattern 521 and a second continuous line pattern 530. At this
time, the first continuous line patterns 510 and the dotted line
pattern 521 are set as a layout which forms waler patterns
having a target line width of 60 nanometers on the actual
waler, for example, cell gate patterns. The layout 503 of FIG.
5b 1s alayout which has a dotted line pattern 523 of which line
width 1s increased by 10 nanometers, compared with a si1ze of
the dotted line pattern 521 of FI1G. 3a. The layout 505 of FIG.
5c¢ 1s a layout which has a dotted line pattern 5235 of which line
width 1s increased by 20 nanometers, compared with the size

of the dotted line pattern 521 of FIG. 3a.
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FIG. 6a shows a simulation result of patterning and trans-
terring the layout 501 of FIG. 5a, for example, a stmulation
result of utilizing a simulation model of an exposure and
development process. As a result of the simulation, the first
continuous line patterns 510 are transferred into first photo-
resist patterns 610, the dotted line pattern 520 1s transierred
into a second photoresist pattern 621 and the second continu-
ous line pattern 330 i1s transferred into a third photoresist
pattern 630. FIG. 65 shows a result of the simulation of the
layout 303 of FIG. 56 and FIG. 6¢ shows a result of the
simulation of the layout 505 of FIG. 3c.

In these embodiments, if line widths of the second photo-
resist patterns 621, 623 and 6235, which correspond to their
respective dotted line patterns 521, 523 and 525, are mea-
sured, the line width of the second photoresist pattern 621 1s
measured to be approximately 81 nanometers 1n case of FIG.
6a, the line width of the second photoresist pattern 623 1s
measured to be approximately 88 nanometers 1n case of FIG.
65 and the line width of the second photoresist pattern 625 1s
measured to be approximately 95 nanometers in case of FIG.
6¢. That 1s, according as the line widths of the dotted line
patterns 521, 523 and 525 1n the layouts 501, 503 and 505
respectively increase by 10 nanometers, the line widths of the
second photoresist patterns 621, 623 and 6235 respectively
increase by 7 nanometers. Since the photoresist patterns are
results of a simulation of the photoresist pattern formation
aiter a development, the measured line widths are regarded as
the actual line widths after the development of the photoresist
patterns.

Accordingly, the line width of the photoresist patterns
formed on the wafer by an exposure can be changed by
changing the line width of the dotted line pattern (reference
numeral 120 of FIG. 1) or the line width of the dotted patterns
(reference numeral 121 of FIG. 1) according to one embodi-
ment of the present invention. Thus, the line width of a line
pattern can be controlled to be larger within the limited pat-
tern pitch.

Referring again to FIG. 1, 1n order to transfer the designed
layout 100 on the water, a photomask having a mask pattern
according to the designed layout 100 1s formed, an exposure
using the mask 1s performed so that a photoresist layer on the
water 1s exposed and developed, and a watfer pattern corre-
sponding to a photoresist pattern 1s finally formed. In this
embodiment, the dotted line pattern 120 1s transierred on the
waler as a continuous line pattern and the size of the line
width changes depending on the size of the dot patterns 121.
Also, according as the size of the dot patterns 121 gets larger,
the size of the line widths of the continuous line patterns on
the water gets larger.

On the other hand, the mask can be formed 1n a binary mask
structure 1 which the first and second continuous line pat-
terns 110 and 130 and the dot patterns 121 include a light
blocking layer such as a chrome layer. Also, the mask can be
formed so that the first and second continuous line patterns
110 and 130 and the dot patterns 121 include a phase shiift
layer or a halftone layer such as a molybdenum (Mo) layer or
a molybdenum silicon nitride (MoSiN) layer, and thus the
photomask can be formed 1n a halftone mask structure or a
phase shift mask structure. In case of the phase shift mask, the
first and second continuous line patterns 110 and 130 and the
dot patterns 121 are formed into a recess for a phase differ-
ence which 1s caused by etching a surface of a quartz mask
substrate.

According to the present invention, a mask layout of a
pattern having a smaller pitch, which 1s adjacent to another
pattern of a relatively large pitch, can be changed into a dotted
line pattern layout. The size of a line width of the pattern 1s
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controllable without a change of a pattern pitch by perform-
Ing an exposure process using a photomask in which such a
layout 1s implemented. The size of an outermost cell gate
pattern which 1s adjacent to a dummy pattern or the size of a
cell gate pattern which 1s adjacent to a selection gate pattern
ol a selection transistor of a flash memory device can be
induced to have a larger line width by controlling a layout of
an exposure mask. Furthermore, since a part of the layout of
the exposure mask 1s changed into a dotted line pattern, an
improvement ol a focus margin at the time of an exposure can
be mnduced and an improvement of an exposure lattice margin
can be mduced due to a light scattering effect by the dotted
line pattern.

What 1s claimed 1s:

1. A method of forming a line pattern array, comprising:

designing a layout which includes first continuous line

patterns arranged to have a first line width and a second
continuous line pattern positioned outside the first con-
tinuous line patterns and arranged to have a second line
width larger than the first line width;

changing the layout such that the outermost pattern of the

first continuous line patterns, which 1s most closely adja-
cent to the second continuous line pattern, 1s a plurality
of dotted patterns, wherein the plurality of dotted pat-
terns are arranged 1n a line; and

transferring the layout on a water with inducing light scat-

tering by the dotted patterns to form a line pattern, which
1s different from the first continuous line patterns 1n line
width, dependent on the size of the dotted patterns.
2. The method of claim 1, comprising increasing the line
width of the line pattern which is transferred on the watfer by
the dotted patterns by increasing the size of the dotted pat-
terns.
3. The method of claim 1, comprising transierring the first
continuous line patterns and the dotted line pattern transfer
into an array of gate patterns on the water and transferring the
second continuous line pattern into a dummy line pattern.
4. The method of claim 1, comprising transierring the first
continuous line patterns and the dotted line pattern transter
into an array of first gate patterns of cell transistors of a flash
memory device on the water and transferring the second
continuous line pattern into a second gate pattern of selection
transistor of the flash memory device on the wafer.
5. A method of forming a line pattern array, comprising;:
forming a photomask having a layout which includes first
continuous line patterns arranged to have a first line
width and a first space on a mask substrate; a second
continuous line pattern positioned outside of the first
continuous line patterns and arranged to have a second
line width and a second space larger than the first line
width and the first space of the first continuous line
patterns, respectively; and a dotted line pattern in which
a plurality of dotted patterns are arranged 1n a line adja-
cent to the first continuous line patterns 1n a first direc-
tion and adjacent to the second continuous line pattern 1n
a second direction opposite to the first direction; and

transferring the layout on a water by performing an expo-
sure process using the photomask,

wherein the dotted line pattern forms on the wafer a third

continuous line pattern having a line width dependent on
the size of the dotted patterns.

6. The method of claim 5, comprising increasing the line
width of the third continuous line pattern, which 1s transferred
on the water by the dotted patterns, by increasing the size of
the dotted patterns.

7. The method of claim 5, comprising transierring the first
continuous line patterns 1nto an array of first gate patterns of
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cell transistors of a memory device, transferring the dotted
line pattern into second gate patterns which are adjacent to the
first gate patterns and have a larger third line width, and
transterring the second continuous line pattern into a dummy
line pattern which 1s positioned outside the second gate pat-
tern.

8. The method of claim S, comprising transferring the first
continuous line patterns into an array of {irst gate patterns of
cell transistors of a flash memory device, transferring the
dotted line pattern 1into a second gate pattern of a cell transis-
tor which are adjacent to the first gate patterns and have a
larger third line width, and transierring the second continuous
line pattern into a third gate pattern of a selection transistor
which selects the cell transistors.

9. The method of claim 5, comprising forming the photo-
mask 1n a binary mask structure in which the first and second
continuous line patterns and the dotted patterns include a light
blocking layer.

10. The method of claim 3, comprising forming the pho-
tomask 1n a phase shift structure 1n which the first and second
continuous line patterns and the dotted patterns include a
phase shift layer.

11. The method of claim 5, comprising forming the pho-
tomask 1n a halftone structure i which the first and second
continuous line patterns and the dotted patterns include a
halftone layer.

12. A semiconductor device, comprising;

first line patterns formed by transferring on a wafer first

continuous line patterns arranged with a first line width
and a {irst space;

a second line pattern formed by transferring on the water a
second continuous line pattern positioned outside the
first continuous line patterns and arranged with a second
line width and a second space larger than the first line
width and the first space of the first continuous line
patterns, respectively; and

a third line pattern formed by transierring on the water a
dotted line pattern 1n which a plurality of dotted patterns
are arranged 1n a line adjacent to the first continuous line
patterns in a first direction and adjacent to the second
continuous line pattern 1n a second direction opposite to
the first direction, whereby the third line pattern has a
third line width, which 1s different from that ot the first
and second line patterns and dependent on the size of the
dotted patterns.

13. The semiconductor device of claim 12, comprising
forming the first line patterns into first gate patterns of cell
transistors of a memory device, forming the third line pattern
into second gate patterns which are adjacent to the first gate
patterns and have a larger third line width, and forming the
second line pattern into a dummy pattern.

14. The semiconductor device of claim 12, comprising
forming the first line patterns into first gate patterns of cell
transistors of a flash memory device, forming the third line
pattern into a second gate pattern which are adjacent to the
first gate patterns and have a larger third line width, and
forming the second line pattern into a third gate pattern of
selection transistor which selects the cell transistors.

15. A photomask comprising:

first continuous line patterns arranged to have a first line
width and a first space on a substrate;

a second continuous line pattern positioned outside the first
continuous line patterns and arranged to have a second
line width and a second space larger than the first line
width and the first space of the first continuous line
patterns, respectively; and
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a dotted line pattern 1n which a plurality of dotted patterns
are arranged 1n a line adjacent to the first continuous line
patterns in a first direction and adjacent to the second
continuous line pattern 1n a second direction opposite to
the first direction.

16. The photomask of claim 15, wherein the first continu-
ous line patterns provide an array of first gate patterns of cell
transistors of a memory device, wherein the dotted line pat-
tern provides a second gate pattern which 1s adjacent to the
first gate patterns and has a larger third line width, and
wherein the second continuous line pattern provides a
dummy pattern to suppress a local etching loading effect at an
outside of the second gate pattern.

17. The photomask of claim 15, wherein the first continu-
ous line patterns provide an array of first gate patterns of cell
transistors of a flash memory device, wherein the dotted line
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pattern provides a second gate pattern of a cell transistor
which 1s adjacent to the first gate patterns and has a larger
third line width, and wherein the second continuous line
pattern provides a third gate pattern of selection transistor
which selects the cell transistors.

18. The photomask of claim 15, wherein the first and sec-
ond continuous line patterns and the dotted patterns include a
light blocking layer.

19. The photomask of claim 15, wherein the first and sec-
ond continuous line patterns and the dotted patterns include a
phase shift layer.

20. The photomask of claim 15, wherein the first and sec-
ond continuous line patterns and the dotted patterns include a
halftone layer.
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